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In a second series of experiments we examined the oxidation of aqueous dispersions of soya-bean phosphatidylcholine. The substrate was dried from chloroform/methanol (2: 1, v/v) under N, and dispersed in water (5mg/ml) by ultrasonication. Portions (10ml) of the phospholipid dispersion were incubated with 500mg of potassium peroxychromate under the same conditions as that for Tween 80. Analyses of the fatty acid methyl esters prepared at various reaction times showed that the rate of loss of the unsaturated fatty acyl residues of the phospholipid was considerably lower than the rate of oxidation of Tween 80. Thus after 24 h incubation the ratio of palmitate, used as the internal standard for the reaction, to linoleate had increased only by about 15%. The explanation for this effect may lie in the manner of presentation of the substrate, i.e. a miceller structure in the case of Tween 80 and a lamellar vesicle of phospholipid.
Further studies are required to examine this point and to identify the reaction products produced during the oxidation process. This work was assisted by a grant from the A.R.C. J. C. E. was supported by a Chelsea College post-graduate studentship. Foetal calf serum is widely used to support the growth of cells in culture. One of the major components of this serum is fetuin, an a-globulin first isolated by Pederson (1944) . Fetuin contains 20% (w/w) carbohydrate and has terminal sialic acid residues that can be removed by neuraminidase. Fetuin and asialo-fetuin are rapidly degraded in uiuo (LaBadie et al., 1975) and by the perfused liver (Hildebrandt & Aaronson, 1979) , and so it is of interest to determine whether cells in culture also metabolize fetuin and other components contained in the growth-promoting serum.
In the present studies we have measured the rate of degradation of fetuin and asialo-fetuin by an established cell line. BHK cells were cultured as previously described (Whateley & Knox, 1979) ; cell density was measured with a Coulter counter model Z,. Degradation of fetuin was assessed by incubation of iodinated protein with cells and measuring the rate of increase of non-protein-bound iodide. Protein was iodinated by the method of Greenwood et al. (1963) with the modifications given by Salacinski et al. (1979) . Sialic acid was removed from fetuin as described by Whateley & Knox (1979) .
Cells were subcultured into protein-free Ham's F 10 medium at a density of 3 x lO'/ml. Samples (0.9ml) were mixed with 0.1 ml of test material containing tracer quantity of 1251-labelled protein diluted with 25pg of unlabelled protein. (This concentration was found to be optimal for studying rates of degradation.) The resulting cell suspensions were poured into multiwell tissue culture plates and incubated at 37OC. At time intervals 1 ml portions were withdrawn and mixed at room temperature with 1 ml of 4% (w/v) phosphotungstic acid/10% (w/v) sulphosalicylic acid in ~M -H C I ; 250pg of unlabelled fetuin was added as a carrier. After centrifugation the radioactivities of the pellet and supernatant were counted and the percentage of protein-bound iodide was calculated. Fig. 1 shows the rate of degradation of fetuin and asialo-fetuin and the rates of degradation of samples of the proteins that have been denatured by boiling for IOmin. It is clear that in both cases the asialo-fetuin is degraded more rapidly. Heat denaturation of the protein increases the rate of degradation of fetuin and asialo-fetuin. Control incubation of labelled protein in the absence of cells was always carried out without change in the amount of protein-bound iodide.
We have carried out similar studies with Chang liver cells (Flow Laboratories, Irvine, Ayrshire, Scotland, U.K.). At the same cell density this cell type produces similar rates of degradation of fetuin and asialo-fetuin. This may not be particularly relevant, since this is an established cell line of liver origin and has probably lost many of its specific hepatic functions. It is, however, noteworthy that an established cell line of kidney origin does metabolize fetuin, since it suggests that in uiuo a number of cell types might be able to metabolize serum proteins. It also suggests that cells in culture might be able to meta-
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Prostaglandins are synthesized from eicosapolyenoic acids in a variety of tissues (Bergstrom, 1967) . Hamberg & Samuelsson (1 967) have reported that the prostaglandins produced by homogenates of sheep vesicular gland are mostly of the E type. Other workers (Nugteren et al., 1966) have indicated the favourable effects of glutathione and quinol (hydroquinone) on the biosynthesis of prostaglandin E. This action of glutathione and quinol also favours the inhibition of prostaglandin synthase by anti-inflammatory drugs (Saeed & Cuthbert, 1977) . Haemoglobin has also been shown to stimulate prostaglandin synthase (Yoshimoto et al., 1970) . In preliminary experiments (McDonald-Gibson et al., 1978) we found that human haemoglobin suppressed the inhibition of prostaglandin synthase by acetylsalicylate and indomethacin. The purpose of the present work was to investigate the role of haemoglobin in prostaglandin synthase and to ascertain whether haemoglobin had any effect on the response of the enzyme to anti-inflammatory drugs.
The effect of haemoglobin or drugs was determined against bull seminal-vesicle prostaglandin synthase prepared and assayed as follows. Bull seminal vesicles were obtained fresh from the abattoir and processed immediately. Diced tissues were homogenized in a Waring Slender in 3 vol. of 50 mM-phosphate buffer, pH7.4, at 4OC. The resulting homogenate was centrifuged at 600g for 20min, and the supernatant was removed and incubated (at 37OC) for 15min with arachidonic acid ( 6 1~~) in the presence or absence of haemoglobin, reduced glutathione or test drug. The incubation was terminated with 0.2~-citric acid and the mixture was extracted with ethyl acetate. Total prostaglandin-like activity in the extract was determined by bioassay on hamster stomach fundus (with prostaglandin E, as reference) as described previously (Collier et al., 1976) . The identity of the prostaglandins was confirmed by t.1.c. (Collier et al., 1976) .
Haemoglobin stimulated the synthesis of prostaglandins by bull seminal-vesicle prostaglandin synthase in the absence of added reduced glutathione, but the stimulant effect was more pronounced in its presence (Fig. I) . When bull seminal-vesicle prostaglandin synthase was incubated with various concentrations of haemoglobin in the absence and presence of reduced glutathione, the inhibitory potency of acetylsalicylate decreased as the haemoglobin concentration was increased (Fig. 2a) . In similar experiments the inhibitory potency of indomethacin also decreased with increasing haemoglobin concentrations (Fig. 2b) .
These results, in contrast with those obtained with the conventional cofactors reduced glutathione, quinol and noradrenaline (Saeed & Cuthbert, 1977) , show that, when haemoglobin is used as a cofactor of prostaglandin synthase, the inhibitory potencies of two commonly used anti-inflammatory agents are diminished. For example, 0.78p~-haemoglobin raises the IC,, value of acetylsalicylate from 1.2 to 3 . 8 m~ (Fig. 20) . It is also evident that this effect of haemoglobin was concentration-dependent, showing that the IC,, value for both drugs increased at higher concentrations of haemoglobin. It therefore follows that, in the body in the presence of free haemoglobin (e.g. haemolytic conditions), anti-inflammatory drugs are likely to be less effective than might be expected. [Haemoglobinl ( p~) Fig. 1 . Effects of haemoglobin on prostaglandin synthase in the presence and absence of reduced glutathione Bull seminal-vesicle prostaglandin synthase was incubated with various concentrations of human haemoglobin (Sigma) both in the absence (0) and in the presence (W) of 1.3mM-reduced glutathione. Experimental details are indicated in the text. The prostaglandin production ratio is the ratio of prostaglandin production in the presence of haemoglobin to that in its absence. Vertical lines represent S.E.M.
